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(54) AC GENERATOR 

(57)Abstract: 

PURPOSE: To provide such an AC generator for vehicle which can secure a 
sufficient strength of its rectifier even when the rectifier is subjected to 
strong vibrations, reduce the sizes of its positive- and negative-side heat 
radiating fins, dispense with its three-phase full-wave rectifier any large- 



scale cooling device, and improve the environmental resistance of the main 
bodies of its positive- and negative-side SiC MOSFETs by preventing the 
exposure of the main bodies against the air. 

CONSTITUTION: Positive and negative-side SiC-MOSFETs 51 and 54 are 
respectively constituted of MOSFET main bodies 71 and 73 formed by using 
silicon carbide as the material of their Nand P-type semiconductors and 
silicon oxide films as surface insulators and electrically insulating epoxy 
sealing members 72 and 74 which respectively cover and seal the main 
bodies 71 and 72 and drain, source, and gate electrodes on the surfaces of 
positive- and negative-side heat radiating fins 42 and 43. 
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®c^7^>4 3*Hl»:^lxBI3Ka^TttW"i-a. 

05 -yj^mmmn^y 4 > 4 2 a. a y u 2 ©jE^flj© 

A«7^>'*:;i/^'2 2*H^ t fc3(-. Ut*A'-2 8© 

fc. jE««4H»7 ^4 2lt 'J ^7 A 2 7 Oftffl 
10 KK^Jc^tCgB;**!. U-t*A-2 8W(CiR^SnT 

[0 0 5 3] tt*OftII»i7'fi'4 3B, Ayf'J 
2 <0ft««O«|*«llBtttJ»«SE*«-l«*^>ttJ»7>f > 
T$oT, JE«««C*ft7-r>4 2iWI*fC. 
15 ->*;uy2 2<£HtrJ;'5(c. 'JtM-2 SOrtSSi: 

«^7^ >4 3it mmmtmy-f >4 2 ts&*¥ 

M±(cTiEffifiiJ^7^ >4 2 -5 J; 5 tc. 

jEK«*C*k7 f >4 2iDt)'JtM-2 8 MlCftBS 
20 nt^5. ftSHJj[Sl7^>4 3lt 0 3(C5c 

Liti^fC. U 2 8 0*7* 

(mm snt*o, jE««ttift7^>4 2t 

[0 0 5 4] jE««4M»7.<>4 2iJJ::ttltt 

25 IM7^>4 3H *n-6ftil*e#ttfc«ft*#*tt 

3<B<£>IE8b$JS i C-MOSFET5 1~5 33d£Zt3 

me>M.mms i c-mos fet 5 4-5 6<D§m&i& 

30 SJS«4 7, 4 8*WbTV»*. iEK«ttfl*7>r 
>4 2*J:tf*««lifcJ!»7-r >4 3 ©SSLkfCte, 3fi 
©iM#JS iC-MOSFET51~5 3 i5 J;Z* 3 <@£> 
ftffi#JS i C-MOS FET 5 4~5 6 <DttfcT2> t>® 

35 #JS i C-MOSFET5 1~5 3i5J;tf3<l<DA1S#J 
S iC-MOSFET54~56 *0f^OWBITI&R3l[ 
±»=««fH3£ (V7>h) 

[0 0 5 5] fUT, jE««*M*7 4 , >4 2:fe.ktfft« 
fflftSI»7W >4 3 tC«. ^-n j ?tl2ffi<DSjI^*^fiK$ 

40 tlT^S. Sfc. iE®fl'JScl^7-<>4 2*5«k^ft®#JS( 
i7^>4 3ll S-«il?XrttCjf XSn&2fiO/H 7 
'J ^ y h 4 9 * J:[WP# 4 4 (Cd; 0 M#^3fSO^«l 

•5.3^*3. 2fflCDA-f7'J^-y h4 9F*3(Ctt, Ut7U 
45 -A 2 7 (CJESfliJ. A«fi9ttlM7 W > 4 2 , 4 3 *3«t^ 

[0 0 5 6] ^C(C, SgT^4 4S01&l^B3CStf 
50 «ii5^0'JA^'J7xXU>X;U7^ HmB& (PPS1^ 
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«. 'J — K 7 U— A 4 5 CD— g|5S:i*ih-r Sitlh^eTfab 
0 . 7 4> 4 2 J: 0 fc Ut7l/-A 27ft) 

K«w-&ft. 2<scopq®«ap (B*«t) . *3J;c^iEes 
«*«7^ >4 2 \z&M®mmyj >4 3 £<sit&-r-5 

&«>©3«0Ha#» ({K@5E8P) 5 7SftSiM7 
^ >4 3«fc|filA»oT*aibT^*. 

[0 0 5 7] 2i@(DRfSttS5«. IE««*«l7^>4 2 
©JM*C*Jt»U ft«g|WftffiflJ;!&j?&7^>4 3<h/1 
-f ^U^y h4 9 tomicHUa^tlTViS. 30©H 

ttttsP5 7ii« rtassjfa-rsfcit (era**"*") ties 
>4 2 &rc\z&mmtiim7 4 >4 3 muss 

[0 0 5 8] ft*. ig^4 40WII*^lt P&R 
tttt<03EK«lltttt 5 8)5»3«*Hil/T»)«*nTH 

\z. s^4 4coifissm^SaS : f 4 1 ©g^gRtsatsss 

gR. «^#4 4©«JE98Sgg«8ffil©SSgRK:te. 3®© 
IEffi#jy- hA^AAUT- (HwUrl*) . fe<fctf3ffl© 

*SP6 0 («?#4 4 £#J#©«|!W6i»tt©8f|gS&*ft:: 

[0 0 5 9] #Cfc. 'J-K71/-A4 55B2. 04& 
^L0 6fcat?^TIftWrS. C©'J — K7 1/-A4 5 

«J;0at0, 3f@c03c8EA^>^6 1-6 3, 3<a©iE 

*f ftT H5. 

[0 0 6 0] ^(C. 3«©SMlEA*J#F6 1~6 3SH 
2*3<torE16(c:So*UTl5i^-r«). Cft6co3SSlEA7J*B 
^6 1-6 311 *«»©#|.»AHi*«fft*oT, *f 
j£T5#*©IEffifl!lS i C-MOS FET5 1~5 3. 
;ftffiffl!lS i C-MOS FET 5 4~5 6 *5<i:tfH*a©« 

^ P*KF-£fcfr3) T, Uffi^- = ^-;P6 4. Vffl* 

«^&4 4 (C«toftfc«^T*ffl^#4 4rtK»ih'*ftT 

[0 0 6 1] SficOiESffliJ^-hm^A^^tt. 

KcDnsPAa^^TT**oT, mmmmmms tttfo-? 

£&*©IE8k#JS i C-MOSFET5 1~5 3 CO^fS 

-hfln*aiflr«t"b*5) 3^i7^sp6 owo«je 

«aE8«8©»tttt»r*»<^:»»3&»sa : F*4 4*J:tf 
*©jE«BS«tt»5 8 K»bftfctt«TrHHf#4 4|*)tC 
»jh*ftTV»*. 



[0 0 6 2] SflOftCMy-hflHiAJiNmt. *« 

w<D^gPAa^^-c*oT, «ffiiasiSB 8 ct^fjtx-r 

■5&*©ft@ffiiJS i C-MOSFET54~56©^fE 

05 -hfl^jgflSStfcWo) T, rJ^i/^g|?6 0|*3©«JE 
DUSSB 8 ©&*£1S;9r£l&< 4 4 feet 

■toil*«J»tt»5 9Kl«toftfcttJB-CS8?-#4 4flfc 
iftk£ftT<^5. 
[0 0 6 3] JfcK. Hffl^StSSiES«7c0 3ffl©IE@ffliJ 

10 S i C-MOSFET5 1-5 3:fc<fctf 3ffl©ftffi#JS 
i C-MOS FET 5 4-5 6 £0 1 LEI 6 fc3£t? 
V^TUlWr-S. £ftS©3ffl©iEMIS i C-MOS F 
ET 5 1-5 3*3«fctf 3<@©ftS#JS i C-MOS FE 
T5 4-5 6B, Hffl©«tST#«2 5©3?8iEW:*>£M 

15 «EUTlfi«EUJ*C*lft-r4Kii(£3tS^ (H*I£j£&SiE£lB 
7©J|Sifl£*f) -c**. 

[0 0 6 4] 3fl©jEftfflS iC-MOSFET5 1~ 
5 311 jEWM!**^ >4 2Ctl (#HB!lH) ±fc¥ 

Ba#w-«©*a*ffl^»Tfi«w»cttttSftTv»*. * 

20 fc, 3i©tI«S i C-MOSFET5 4~5 6H 

*«w»7-f >4 3©asB mmm ±tz*mttv* 

[0 0 6 53 ^LT, 3j@©jEffiflJS i C-MOS FE 
T5 1~5 3te. jESiUMOS FET*#7 1, 
25 CCOiEffiffiiJMOS FET*#:7 l±^mvH±UU7 
2»J&*S«j«SftTH*. Z\<DmikMtf7 2«. 0J*.« 

0. jEffiflMOS FET*#7 1 £ h*W>«ffiD. V 
-X«ffiS*3J;Uty-h«ffiGi:*^]E«Sffld*S:^7^ > 

30 4 2©f@±l:^iLT^5. 

[0 0 6 6] tl/T. 3ffl©ftffi#JS i C-MOS FE 
T5 4-5 6I1 ftS«MOSFET*«:7 3, *5«ktf 
C©tI«MOSFET**7 3£#£ffi3ifthgW7 
4*)&>6fl*ritJ*ftTV»S. C©*fttSMt7 4tt. itJh» 

35 ff7 2tHit. «A««*tt©JBt»XJj?*'>3R©*» 
IW*te©»llB*m «fc 0 at 0 . ft!«MOSFET*»7 

&^l:ASffiM7^ >4 3©*ffi±tCi*±LTlriS. 
[0 0 6 7] ;;T, 01fe 5 tc^EI2(C^b^:d:5(^ 
40 3fiOiElfflS iC-MOSFET51~53©Effii 
MOSFET*#7 l©FK>ilDll U— KtS 

C7-f-v#>yw>y) 7 s^UT^^-r-s^ift 
A7j«^6 i~6 3»c*»wfcsa*sftT^*. sac. 

lEffiflJMOS FET*#7 1 ©y— 7«ffiS«, ¥ffl# 

45 zm^TiEummmyj >4 2 ©*is±fr«»«iK»a! 

SftT^-5. $e.tC. JESflflMOS FET2|s:#:7 1 ©y 

-h«@G«. ^^^-r-siESfflyy-hW^A^^ 

y- hW^A^SS^ i:«n«i:««StiTH«. 

50 [0 0 6 8] — 73. 0 1MM2 C^bfc«t5fC. 3 
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mv>fkMmS i C-MOS FET 5 4~5 6 ©ASfflJM 
OSFET*ft:7 30KK>tlDll ¥ffltt£ffl^ 

Sfc. ft8MMOSFET*#7 3 0y-Xff 

^^«-r-5>3?SiEA^«^6 1~6 3 K*ftWKSEttSn 

[0 0 6 9] fS^, 3m<DMMmS i C-MOS F 
ET5 4~5 6CftHBMOSFET**7 3©V-X 
«ffiS«, ««X*4SHF6 1-6 Z*ftLT&*-&m-t 
-5 3fi<DiESflJS i C-MOS FET 5 1~5 3 (DIEM 
«MOSFET*#7 lOFH >W&D izM^mizm 
£<=>tC, ftSfflijMOS FET*f7 3C9y- 

f«sg», ^^wflj-rsftaftiy-hfli^x^sirffc 

[0 0 7 0] IEffi#JMOS FET*#:7 1 CDBffc 

^ifcSHSfcai^TBMirr*. 0 5 (a) tt 

IEffi«IMOSFET*#7 1 ©BfMfcit©— ^J^^Lfc 
it, 05 (b) HJESfflOMOS FET*#:7 1 <DBr® 

[0 0 7 1] IEffi{9JMO S F E T##: 7 1 tt. ^r«ft 
^* (S i C) S*«tt"*N*aa« (N'lW 

#o i o lo^Bjiic, s i c&muii-rzNmmfem 

-f-LT. N^WJEHl 0 2 ©^ffig|?(C, S i C£ 
pg«i-r-5>PM^x;i/M*S (Pif»*) l o 3^y;p 

5 —<y A-r -t^s-r ^->ttA-r-g> c t \z «k t> ft^-rs. 

^SIC. PM^x;UM^l 0 3<75^®gP(C. S iCS$ 
SitSN'SHWVIW (N^fift:) 104$ 
£3fc£-f;f >ffiA-TS OJBfiTr -5. 10 

7 «NMi8ffiB 1 0 2 5)$2IT'S5. 
[0 0 7 2] fit, ^IAfflOhl'>fM ; f£i 

i-L^fflfflR. i. E F^-f X-y-^^lCkO FU 
0 5 fclHK-r*. FU->:fl0 5©i£ 

J»10 6?r^L^(C. M/>f 1 0 5KF— :7#U 

mi o 4*j;acp^r>x;u^i o z<nm.W\zz\yi?i; 

0&£V-X«ffiS£N*li*l£l 

0 l©S®tC3>^^ hbTIEffiffliJMOS FET*ft7 

1 £»jgrr*. 

[0 0 7 3] )k\Z, JifELfcS i CSPIfift^Ni 

^ftc^tjtitfflK &m<D?-hmm\zyi)zi 

>m\3&*m^1ZS i C-MOSFET^H«MIi 

&*5, 0 6 (a) «NS!3 1 -\'>*;U©:fc§-&©l'>A*-^ 
@8&£ScL£:0-C\ 06 (b) \tPMr-Y>*)lsV>M-gl 



©-f >A*-^0!S<5r^Lfc0T'*-5o 

[0 0 7 4] 06 (a) ONSft>^OS i C-M 
OSFETC-fWWIsliiSlOOIl lEMISiC- 
MOSFET5 1 CDMOS FET3jc#:7 1 © F U-f >H 
05 iDtftMS iC-MOSFET540MOSFET 
##7 3(DV-XTOS^3cfiteA^ffi^ 6 lS^LTE 

is©«t9R-#«i2 5<Dummt>ti%\zmwi2n2>. 

ftffi#JS i C-MOS F ET 5 4®MOSFET*#7 
30V-XHSBnyfU20A«| <-ffl) K&M 
10 St!, HIS iC-MOSFET5 lOMOSFET 
##7 l©y— ^HSBAyTU 2©jEffiflJ (+#J) 

[0 0 7 5] &*3, 06 (a) ©Nlft/MOi^ 

«» 06 (b) <Dpm^^>^-)^m^tmuo, 

■5. 

[0 0 7 6] JESffl'J. ftM#J©S i C-MOS FET 5 
20 1, 5 4 0MOS FET*fr7 1 . 7 31*11 0 5 \Z*k 

Lfc£v\z. ps->xm«io3 or&fc-sy— h« 

SGitT©ffit§S) ty-XtiSifcUHK>WD 

8ail©«t^-ft-KDdi:!(|S0 5 (a) . (b) *3 
25 i^l6 (a) . (b) \zm^Vtz£o\z£.U2>tf. P 

SJ^x;i^«ci 0 3^©«&#-^© ! &B;^'=> PSJ^x^ 

ffiJUcl 0 3iKK>flD$I«SLW5. 
[0 0 7 7] -T&to-fe, #Mffl3c8it^«S!S3©Hffi±S{ 

fg«Egfi7T?«, PI^X^l 0 3^©«<Ertf#© 
30 M*^PI^UMIS(1 0 3iy-7flSS/tttH 

Pi^iM«i o 3 tv-xiist*M 
u y— xttttMov^y^f fd s *m.mt 

IE@#J©S i C-MOS FET 5 l©MOSFET*# 
35 7 l©Hl-1'>m@DfCgi^$tl-S.^««ffi^A*-y^U 

ItJEEJ: 0 ffiTT *Uf F W >mtM<aK±y^( *— F D 

[0 0 7 8] |^i;<. A@fl!l©S i C-MOS FET 5 
3©MOS FET2tc#7 3 CV-XilS \zmfc£tl2> 

o ±#-r*u* f u-r >mm.m<D%r£.y-( f d d &a 

[0 0 7 9] Lfc*bt, C©«fc3&FU-r>Jfe!&fl!l© 
45 Pa^I^l 0 3* FK>tlDl:gtLT 

T^3o C©Ii(ffl6 (b) ©P^^-v>^;i/C0*-a' 

so [oo8o] fe, mzmmmm 8 $0 3 # 0 4 
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C^al/-n»oT, 0»*tfPPSttt]«^©«§Ue 
«H*0»lt»»±D&*->-^Hdr-X9 0, C©v~ 

;u \*>r-x 9 o rtfc— »««ait>tifctt*-ff»jl:*nfc» 

HffctHSg^ 9 1~9 3. n*XW»J)ff9 4, 9 5. i 
JKS8iai^^9 6, 9 7*OU-F7U-A. fflffSt 
■ 9 8*il«ti7Y> (Bw*f) **»6«rt*tlT 

[0 0 8 1] 5£mfcttiSS^9 1~9 3tt, =*§©«»? 
#&2 5©U*im77*lsjVu. VWSVv, WfflttJTj 

jivwic«jiinicttttdn«ji7ff cnffAANRF. i 

Fir— X 9 0 fo\zm±2tlTKZ>. 
[0 0 8 2] fl.g|$Am 73*8^9 4tt, -jMfcPMfHiM 
9 8(C«^EKlicJ*^$n. ttjHW«t#«tK (Hw*f) 

KjftlftSttSflHFtf WfflSATlSiFF, IGSfi:t)f 
•5) T, #»«E«fBfSI»<*aR»*«->-;i'H*— X9 0 

[0 0 8 3] fl.»AtiJA*FF9 5tt. /Wr'JtE** 

9 8 lCttfttt£Sfett3*l. to*«*«llffl3*^^aUfe«k 
(iStf) S^Lt/tyfU 2©iE«ffi (0 
Srii-T) KWftWKSSttSftSJim* </ty-5r'J«flEA 
**SHf. n»A*«HP, SS^tfef5) VBT, 
«EttBf*l»<*«»!W->-;PHir-X9 OrtfcWihSn 

[0084] mmmmmti^ 96, 9 7 «. — 

$M§9 8C«tWCS«Sn, ffi«8ffl5*^7->2 1 

5) t, ^I3r5»<ai^y-;H^y-X9 Oft 
[0 0 8 5] fM»gB9 8tt. *%WO*iJ«g«t?feo 

[0 0 8 6] C*ifc«©ftUH] 3fcfc. E©3eMfl©g» 
1 OffffltB 1 ft^lB 1 2lc«-^ 

[0 0 8 7] -f^yy 3 >Myf*lll/t. A*yr- 

:ti:J:tiT, x>v'>©isitei)j^^#u v^;i/h^w 
e»i¥g:^LtVU7"K7'-'J 1 4\zteM-£*l2>£. 
K7-f77l/-A2 6*3«fcr/U-V71^-A2 7 (C2<1© 
*-M7'J>^l 3£^LT0feSfttC3£J$£tlT^ 

•s ^ h 9 Amu-r z z. t fc«k 0 n-^ 4 ^laite-r 



•5. c©t*. ->t7h9t-ft£it|(:^-;i,n7io, 
#BB#i»l l*S.£tf2ffl©XU y?V>4f 1 2*tmte-r 

•5. 

[0 0 8 8] ^IT, -f ^7*X-y->3 >X-f y?-1fi*>l£ 
05 nSCt»CJ:0. «W«*9 8©A«7-h5>^X^ 
(B**f) *«ji«*>»^4:a:0» Ayr'J 2 -»lSSiE 
tH^jffi^ 4 l-7*7->2 1^XU77"U>^1 2-»->^ 
7 hn^^->a>A'- 1 9— #Jl#«gl l-xt7b3 
^^'>3>A'— 1 9—XU y^'J^l 2—:/^v'2 1 
10 -a«*«a*i(HF9 6, 9 7-ft?J«gB9 8©A>7- 
h7>vX^-T-X#J« J F 6 7 — U^#A'-2 8— # 

[0 0 8 9] IfdbT, 1 fC/tyf-U 2«fc 

is tcj:D#-;k37 1 o©— MojKVtmm&ifimmzti 

te7J©mttmaSP^TSffitC^S„ tLT, n-^4 

20 SjSKSfS±***. £©Hffl©£8iE«8l!«, ^SfcA^Sg 
f6 1-6 3£«THffl£&^gfi7KA7j£*l.£>„ 
-f&fc-fe, 3<0©jEMIS i C-MOS FET 5 1~5 
3*5j:^3j@©ftffiffliJS iC-MOSFET54~56 
\ZAJl2tlZ>Z.£\Z±r>^ =ffl©5at*«C«*SE*Snit 

25 mnmz&mznz. 

[0 0 9 0] fit, H*@©«£^#8SI2 5©fg««JE 
(Il^ai73®^4 1©*EE, B3g^«JEE) Wtyf'Jt 

3<@©IESffl!lS i C-MOS FET 5 1~5 3-» 
30 iEmMtote7'(>4 2— itdfettiTjag^ 4 1 £igTA-;/^ 
U2fC^$n-5„ cni'«fcD, A7T'J2^*tt* 

[0091] -&iz. mmm, mums i c -mo sfe 

T5 1-5 3, 5 4 — 5 6©®)^^ S>yfC^H>Ti8 
35 IffiftS iC-MOSFET5 1~5 3«<D 

M5>^TON. OFFtS. ifc£ffl©«ttmi8l2 
5©ta^«JE^A*-j/^U«ffiVB^®K.T^-5»iM, 
JST-SIEffiflaS iC-MOSFET5 1~5 3*«ONt 

40 ^U«EEVB*TlHlofcl8WlCOFF-r5. 

[0 0 9 2] Sfe, ftSffliJS i C-MOS FET 5 4~ 
5 6H*©^'fi>^TON 1 OFFtS. &-5ffl©« 
t8^#SS2 5©a*«flE**»*«BEVE*Tia-3T^* 
WW. *fJ5cS-T £ftfig#JS i C-MOS FET 5 4-56 

45 atON-TS. ^Lt, -£-©*B©«t8^#iSg2 5©W73« 
ffi*ig?itt«aVE*±|Hl-pfePWlCOFFTS. £©£ 
■5 tC-Ttl^, SiC-MOSFE TitHtB±&&SSgB 

50 [0 0 9 3] uuT. il*i*^*-i'10D-i' 



10 - 



¥im¥- 8-331818 



4. X:r-*5. =+B±«tSS«ES«7 04r«^SPa*ia 

■? 6 rt tc»aia*»«t»a*n* c 1 1= j: 0 *»s 

tl*. A^WtCte, n-;*4©JM8«Rl l4o<fctfX7=- 

IC, K 7-T ^7 2 6 * i^U 1 7 2 7 

tO!MfflA3L 3 3*3<J;CXU^*A*-2 8 ©£•&© 
jl^^^jioTitOii*tlSifrai7T>l 6. 17© 

#ijgL \z «k o Tit»»aia n* . 

[0 0 9 4] *&, =ffi£j&«E«EgH7©3®©iEffi#J 
S i C-MOSFET5 1~5 3 *5j;tf 3ffl©ft@flJS 
iC-MOSFET5 4~5 6TMl/ftitt. M 3 \Z 
m Is 1t «fc 3 K , jESMttft 7^f>42*i tfft ttffitftfcik 
>4 SKU-VA/t— 2 8©*»©aSWl3^*at5T 

0 . jBBflMMRk? * > 4 2 A@«&f?&:7 >C> 4 3 

[0 0 9 5] «ffiiO^*) 

ifefiflEgfi 7 ©lESflJ SiC-MOSFET51~53 
(1 #*OjE11MOSFET*#:7 1, K Wf >«ffi 

y^r>4 2<nm&±.\zM^Zx.i£*i/&<D : E—)\<\ t mm 
M<VM±%m7 2tC<tOWJh$tlTVi-5„ 
[0 0 9 6] Sit, MUMS iC-MOSFET54~ 
5 6 «, ©JISflJMO S F E 73, H U"f > 

mmmc>M±Mtt 7 4 \z «t o »±s nx^s. 
[0 0 9 7] x>v>(citsmo#tte.ti. 
x>^>©g»#gfr3g*j#jfl*;^*-* 1 ©if.® 

#IM7^>4 2, ftSffl«C*»7>f>4 3*J:tfSIH & fJ 
4 4 #©tg»&*S;*Wd: oTfc, Jfc*J ttfcfltSW 7 2 . 
7 4T^{C^«$n^>. LfciibT, *fgftTTfcIE 
ffifl'J. ftliMOSFET*ft7 1, 7 3 ©&££+# 
fcW«-r*::£:«*T?**©T?. j£BM. AHflJMOSF 
ET*#7 1. 7 3(CR«-r^^-v ? 2r«I^.^>Ct^T 
**. lESfl'J, AlfflMOSFET*ft7 1, 

7 3*3j;^#«ffi«, ±mzmi<nzz.tteu^<DT\ 

MOSFET*#:7 1. 7 3^6-«ffi©W»^tt5r|6]± 

[0 0 9 8] *MMfc©*tffcS i C£ffl^fcIEffi 

#J, ftI«MOSFET*#7 1. 7 3(t 

/h^<, ?tt.t>*>, &mmtf*2<> K^nmumn 

&&^fttb. £Mt8M*7 2. 7 4©F*3SPtC^Cfec>T 



«&. lEffiflJ. ftffifl)MOSFET*ft7 1, 7 3Uffl© 

C IES#J. AIiMOSFET2(:ft7 1. 7 3$^ 
T3fc*©IE««iC?&:M >4 2 ^fcttftSfflttl^y^ 
>4 3<D^MitZmZZ\ttf-C%2>. 
10 [0 0 9 9] g-fc, Hffl^^85^«7«. 

Ii«Hl7'f>4 2 t»^»ttOft««*Jft7^ >4 
3 i *IS5TI±"!?L^fc 2 g: fcMfi 9 ^ 5 <k 3 K*: 
WfflS:8B8*«3 0>J^*/t-2 8©f*l8MtC»oT=i 

15 ^>42 ^><l««ScJ»7 -< > 4 3 ©®«£-hfr«&T-^ 
-5©T% MOSFET*^7 1. 7 3 ©?£2J14lig£[6]Jt 
IE@ffll^l»7'< , >4 2iftlffifti7>f 

>4 3 s/ha!{tUTt>+»«t»aittiE*»*it*»Tr* 

•5©T, IEIii!!i7-f > 4 2 ®8B±OMO S F E T 
20 7 1 ^Mlti7-f > 4 3 ©*B±©MO S F E 

3©/\-7v>y6 ©fl-gSyhSHLT^S. 
[0 10 0] (¥*»#©***£: LTS i C£J8V>fcS i 
C-MOSFETOM) IBSM. ftffftlS i C 

25 -MOS FET 5 1 ~5 3. 5 4 ~ 5 6 Sr#tC S i C - 
MOSFETtf5. d©HM^JTtt, S1C-MOS 
FET^7LT^5i^lC, Mffi (^i^.ti+3 0 0 

v) idsy-xtisi h*K>«ffiDi©mtc^n$n 

Si, ifcNSiWflSB 1 0 2 fC?S;g.lf 1 0 7 £31 OWL- 
30 TC©iS€ffifcWASCia:t*S. ^-©iK*, C©N1 
1EM 1 0 2 fjy-^ffiKSlR s tftij . ^tlg*-© 

i C£JSt#<*:-r-5©T, NSfBEI 1 0 2 ©i?£&£PF 
35 tt»jB**«£*OS i KJt*&bT*ffiKft±T-5£a:a< 

[0101] J^T, NMIffiH 102 ©WJES: 3 0 0V 
<kf S«^©N^BJEB1 0 2ORttftfrm*. S 
i©*£, -€-©l»(WtJHil«JaB3 0 V/AimT?afe0, 

40 tt¥K£©»ffi3 oovsNfflWEEiBi o 2Tairr* 

t#A-5<h. N^SSJEWl 0 2©£>g»£ttift2 0m 
m, -?-©^«>E#iS«« 1X10 "Hf/cm 1 . Sia^ 
ti^J 5 Q • cmt^c-S. 

[0102] s i c<D&vtn%-mmm4 oov 

45 /(imttSt, NSiSJiEB 1 0 2©i£JSJ*$tt^4 u 

m, -tco3F>e»»s»a2 x i owcm 1 , nmm 

\$m\. 2 5Q- cmift;5. LWoT. SiC-M 
OSFET©NMI*BEBl 0 2 ©ffitrttt. Si -MOS 
FET©NMBBES1 0 2 ©gtrt (Cif<T 1/2 OfC* 

so -eteflrettsctic&s. 
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[0103] am. c<d&mm<ds i c-mosfet 

C*5^-5±fEy-X»SSStR sttS i-MOSFET 
[CiJlt-Sy-XWaigtaR s tCjt«LTl/2 0 (C<SM 

T<S8l2c (tt£Mk) ©#Wffi£iffifg«tR 3 ©=«£&£ 

**« 7 s si«-r * c t *«t * * . 

[0 10 4] -r^CfeS. ^##0*«ilTS i C£S 
fflLfcCtJCtSNMWffBl 0 2 ©»{*«#&££& 
*-r*;i£fc.fc0. ft*©fc©fr£te^WUt&^ffitl 

fr-sfc. JLfELfcH«ttNffl»ffili 1 0 2 (C 3 0 

[0105] r— rvf-v-'i XBcawtWrfr—fr-e 

OSFET (Jt«W iS i C-MOSFET (UlJ&S 
« OSffi-S8S#ttS0 7^:ViL09©^77lc:^ 
-f. ffl.U -^^©BEEte^ 5 0 07H 
S i ^*tti-r-5PNj^-&^-f*-h*C0iS^#ttS:*L 
tzifyVX, |8BSi?r*Mit5Si-MOSFE 
T©Klfe^tt*^Lfc^77T?, 19BSi C£**f<h 
T-5S i C-MOS F E T©MS#tt^ *Lfc^7 7T 
S7/ t £t,^L0 9CD^7 7*->e.^-5ck'5^. tH?J 

mas 7 5 A<D&mz£>^TZ(Dmi&m<?>=ft±itL&ffii& 
o % sk±.m «-r -a ji t £ & ■? fc 

[0 10 6] 01 OBMOSFETCgftE^Afc 
NSBJEB 1 0 2 ©JgJn<i:©?nT&-2>7!^ mz^v 

)\,t&#i\t&ny7i?9\z&QmW}-?z>'be>-e> mioe> 

[0 10 7] tftb%. BJE^ifJ!)PbT ! b^^>^;HS 
trtS#:«{^arA>if^'fbU^Vi^ (V-X!l§SigtrtR s © 

H^Lfe«^-) , N1WJEB 1 0 2 ©SJafiBEElCIE© 
ffiHHIRSfite'^Jaiirr*. LMot. SiT«B 
EE 2 5 0 V*T?ttNfflSEEH 1 0 2 ©JStftttKlttK^ 
BEE 2 5 0 VSjaATtefcT* 

[0 10 8] 'A\z, 0 1 i*5<fc^H 1 2\tm— <r>=?V7 
t-fXOS i C-MOS FET (^JSW S^S i — M 
OSFET (jtfftft) Sa*ii^«H«±««Ej«»«7 
Lfc#M/83£SrEf£«t8 3 ©«rtt£«Lfc^5 7T 
l±l^«8iEtt^l 0% (12S, 5000rpm 

[0 10 9] =«4jH»8I7 05H»)J>*a 



ffl^j&MSiEgB 7 <i«EE»a&g« 8 ©fWgB 98tS 

ssusa 7 1 £<D=M±tt!.mtitmm 7 ©ftf^-i- 5 >^ 
)v^^-^\z\t-<x. mm.mK&m&wx/i-xm? 
[0110] sfe, c©njs^fc«kn«, 01 2 ©^7 

7C7RLfcJ;5l:. 12i, 10 0 A{±*tl©3ctliE5£tt£ 
SlOOOOr pmTlH]e^ii-feJ»-&('*5ViT. £©* 
Jg^J©S i C - MO S F E TS©HffiMSI81 (* 

15 mm) «se*©s i -mosfet^©h+i±&sss^ 

•5 J -i XWEjWW 2 0 %fiSET$5 C fc. - 

tl«. lEffiflJ. AMIS iC-MOSFET51~56 
©«SW»/h£«^©T?, IE@#J. JMSffl'JS i C-MOSF 
20 ET5 1~5 6©X-f -y^>^B!lf£ (HSJBJKjftO 

X'$>Z>. 

[0111] mwmi z.<Dmmmx\t. *¥tw%im 

ffl3?S65£««i:bT©g»*ffl^;P^^-^ 1 icjgfflL 

Sl*:-^ S^©KiMgfc<k9III*0£»£ftS 
•e-©ffi©32«Efgm«©Sg8f£SffiiSSggeK:jgffl ltt>g 

[0112] ^©nigfij-c«. ^m^fcmffimw i ©» 

30 ft^-f 5 >^£fM»-r-5*iJiPSB 9 8 «*Pi/B&2ft%tt 
«3rtKiR#Ufc*«, MiffgB 9 8 ^*Wffi3?SE^«tS 

35 fctt#«*«!fiilI«B*«Afc*prffl2flE*a«*3K:4J 
[0 113] tLT, 3?«Efg€t»©Hffl^«[3iE8iE«fi^ 

40 S i C-MOS FET dfe73©*!cl^7 W >Ji(C^j#^ 
nfcPN»^y-ft-Ht*6)S:4±5C:lTt)A^. 
^t*3. PNSS^t-HH ¥##©***£ LT&fft 

[0 114] Sfc, N*M*«1 0 ltt. lESfflS i C 
45 -MOSFET5 1~5 3©§*©MOS FET*ft7 
1 ©&ffi©N*^V-XffiJ££1gJ&L.Tt>&^o 
tC, N'SStl 0 l±.\Z. =ffl©«tS^#«i2 5©S 
ffl©PM-7XJ^^l 0 3eflaiCXMtLTt>Jfcfr>. - 

©Ji-&»c. spi7iM«i o 3©*®ic ^-n^ti 

50 N'iHH >«I^1 0 4*mm\Z : Bi$.hX-b&^. Z. 
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nmmi o 6*owwBt*^uT*N*aHW'-f >«* 

1 0 4 4sJ;y:NMiS»ffiB 1 0 2 saM^aS-fr** 1 -* 
IEffi#JS i C-MOS FET 5 1 ~5 
M-C€T, S.o=ffl£&it£8fe8H7^©#ffi£i£3g8lE&g 
[0 115] fcfc. 8 ^OftiJWSa 9 8 

i C-MOS FET£fflV>T&&V». 

[0 2] 01©=ffi£S&E«£gg£^Lfc¥®0'e2&S 

[0 3] e»*fl!:*;p**-:*©£#*ift**LfcWB 
0T&3 (9GKM) . 

[04] 0 1 ©Hffl£i£g^g«£=ffl©««?#8l«: 
5^Lfc[Hl?&0T&£ . 

[0 5] (a) MliMO S F ET*#©-^J5:^l/ 
fc»f®0T. (b) teIEffifflMOSFET2Mfc<&ffc©0y 
Sr^LfcWr®0TJbS (HfiEW . 

[0 6] (a) , (b) (ffl4 0Hffi±SISgl©U 

M) . 

[07] PNSE^S i ^-f*- F ©«EE<t« 

[08] Si-MOSFET (iti&W ©«ffi 

[0 9] SiC-MOSFET (HJ&SW ©«ffi<h«8i£ 

[010] Si-MOSFET (JttfcW£SiC-M 
OSFET ©WEi^-v^-JHfttfttOMffc 

[011] S i -MOSFET5£©Hffl±2£&Sfcg»<!: 
S i C - MO S F ETa©£fflt«l«*t*ffll'>&* 
fc©*Wffl£i^*«©a*«tt*±tfS»*£IIIte*i: 



[012] S i -MOS FET5tCD=ffi±&SSiES« 
(Jtlfcfll) tS i C-MOSFET^HfflMISSi 

m ee t m fcffc t © m & z ^ l & y 5 7 x* * * . 

05 [013] t£*©#Wffl£8fEfS«t8©Sg8iE£e©£®8B 
£*L.fc»M0-e<&3 (fi£*« . 
[ft^©i»9!] 

d f v-i >nm 
g y- f«« 
10 s v-x«® 

§gg) 

2 ;1yfU 

15 4 u-9 mm.) 

5 Xr-^ 

7 Hffi^jfiSiSiESB 

4 2 IE««4M»:7-< > 

20 4 3 ftll*i7-f> 

4 4 jgfpfc 

5 1 iElflS iC-MOSFET 
5 2 iEMJS iC-MOSFET 
5 3 iEMS iC-MOSFET 

25 5 4 ftlffllSiC-MOSFET 

5 5 IHHMS i C-MOS FET 

5 6 M.mmS i C-MOS FET 
7 1 jEffiflJM O S F E T*ft: 

7 2 ftihaMt #tlh»#) 

30 7 3 ftl«MOSFET*ft 

7 4 »jh»W »±aw) 

6 1 mmxtii®? (^mxmti^) 

6 2 ^SfeA^SS^ WSXttl^SSKf) 
6 3 SSICA^iffP (nWAttJ**?) 
35 10 1 N + (N + 

1 0 2 Niffii (Ni#i« 

1 0 3 PStf X>HR* (Pi^»ft) 
10 4 N*SPH >ffi*£ (N + S*MM*:) 
10 6 y-h IftfUK (y'J3 >BMt» 
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l 0] 




10 J 25V 50V 10 2 250V 10 3 

mm 



n 

(A) 




0 1000/2000 3000 4000 5000 
1700 

»S«UU«Kft (121) frpm) 



[012] [013] 




0 5000 10000 15000 

»Wa@«:ft (12*) Cr pnO 
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